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(54) [Title of Invention] 

Standard Position Determining Method 
(57) [Abstract] 
[Ob j ective] 

To establish the standard position on the light- receiving 
unit on the basis of the positional relationships that 'exist 
among the light -emitting unit, the light- receiving unit and 
the nozzle member, in a device for emitting diffused light 
and detecting the adsorption position of a chip component on 
the basis of the detection of the projected shadow. 

[Resolution Means] 

A dummy component 40, the corner positions of which are 
detectable, is mounted on the nozzle member 21, the position 
El of one edge of the shadow at a first nozzle rotational 
angle that minimizes the distance from the center position F 
on the light -receiving unit 28 to that one edge of the 
shadow, the position E2 of the other edge of the shadow at a 
second nozzle rotational angle that minimizes the distance 
from the center position F on the light- receiving unit 28 to 
that other edge of the shadow, and the position E3 of the 
edge of the shadow on the light- receiving unit at a preset 
third nozzle rotational angle are detected while rotating 
the nozzle member 21, and the origin 0 on the light - 
receiving unit 28 is established on the basis of the data of 


[Scope of Claims] 


[Claim 1] 


A standard position determining method in a device for 
detecting the position of a chip component adsorbed onto a 
nozzle member using an optical detection means having a 
light -emit ting unit for emitting diffused light toward the 
chip component adsorbed onto the nozzle member, and a light- 
receiving unit for receiving the light at a position 
opposite said light -emit ting unit so that said chip 
component is interposed in between, said detection made on 
the basis of the detected data of the projected shadow width 
of the chip component from a predetermined standard position 
on the light- receiving unit, and the positional 
relationships among said light- emitting unit, the light - 
receiving unit and the nozzle member; 

wherein a dummy component in which the corner positions with 
regard to the nozzle center are rigidly determined is 
adsorbed onto the nozzle member, the projected shadow of the 

in this state; and detection is made of the position of one 
edge on the light- receiving unit at a first nozzle rotation 
angle that minimizes the distance from a specific position 
on said light- receiving unit to said one edge of the 
projected shadow, the position of another edge on the light - 
receiving unit at a second nozzle rotation angle that 
minimizes the distance from a specific position on the 
light -receiving unit to said other edge of the projected 
shadow, and the position of the edge of the projected shadow 
on the light- receiving unit at a preset third rotation 
angle; and the positional relationships among the nozzle 
member, the light- emitting unit and the light- receiving unit 
are found and a predetermined standard position on said 
light-receiving unit is determined on the basis of this 
projected shadow edge position data and the predetermined 
corner position of the dummy component at each of said 
nozzle rotation angles. 
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the light -emitting unit, the light -receiving unit and the 
nozzle member. 

[0002] 

[Background of Related Art] 

A mounting device has been commonly known from before which 
adsorbs small chip components such as ICS or the like, from a 
component supply unit such as a tape feeder using a head 
unit for component mounting having a nozzle member, 
transfers the components onto a printed circuit board that 
has been positioned, and mounts the components in 
predetermined positions on the printed circuit board. In 
addition, this type of mounting device is provided with an 
optical detecting means for detecting the projected shadow 
of the chip components by emitting light onto the chip 
component adsorbed onto the nozzle member, and detects the 
component adsorption status caused by said nozzle member, 
such as the dislocation and inclination of the component 
adsorption position, and makes corrections to the component 
dasurpcxori mounting position accordingly. 

[0003] 

The most common type of optical detection means has a 
parallel light ray emitting unit and a light- receiving unit 
positioned opposite each other with the space through which 
the nozzle member passes interposed in between, and detects 
the projected shadow width of a component on the light - 
receiving unit by emitting parallel light rays from the 
light- emitting unit toward said component adsorbed onto the 
nozzle member. however, in order for parallel light rays to 
be emitted in this detecting means, it is necessary for a 
laser generating source, a condensing lens, a mirror and a 
parallel light forming lens to be provided in the light- 
emitting unit, creating the problem that this causes the 
optical detecting means to become bulkier or more costly. 
Recently, an apparatus has been developed which emits 
diffused light toward the chip component from a linear light 
source while rotating the chip component adsorbed onto the 
nozzle member about the nozzle axis, and finds the component 
adsorption status on the basis of the projected shadow 
detection data from the light- receiving unit and the 
positional relationships among said light-emitting unit, the 
light- receiving unit and the nozzle member. With this kind 
of apparatus, it is possible to use diffused light with no 
change, making the lenses and the like required in order to 
create parallel light rays unnecessary, thereby effectively 
overcoming the bulkiness and the like of the optical 
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detecting means. 
[0004] 


[Problems Overcome by this Invention] 

With the method of detecting the position of the component 
using diffused light as described above, the projected 
shadow of the chip component is measured from a 
predetermined standard position on the light -receiving unit. 

Consequently, there are concerns that when the relative 
positions of the nozzle member, the light- emitting unit and 
the light -receiving unit in the optical detecting means are 
not the theoretical (designed) positions, for example when 
the light -receiving unit and light-emitting unit or the 
nozzle member are relatively dislocated toward one direction 
due to assembly errors or the like, this could, have a large 
effect on the precision of detecting the component position. 

[0005] 

Accordingly, in an apparatus which accomplishes component 
position detection using diffused light as described above, 
it is necessary to establish the standard position on the 
light -receiving unit taking into consideration the actual 
positional relationships among the light- emitting unit, the 
light-receiving unit and the nozzle member. 

[0006] 

In addition, even if the above -described positional 
relationships are initially at or close to the theoretical 
values, relative positional dislocation of the light- 
emitting unit, the light -receiving unit and the nozzle 
member is created gradually accompanying deterioration in 
each of the moving parts with the passing of time, and as a 
result the detection precision drops. Hence it is necessary 
to counteract this. 

[0007] 

In consideration of the foregoing, it is an objective of the 
present invention to provide a standard position determining 
method for establishing the standard position on the light- 
receiving unit on the basis of the positional relationships 
among the light- emitting unit, the light- receiving unit and 
the nozzle member in a device which detects the position of 
a chip component adsorbed onto the nozzle member of a 
mounting device on the basis of detection of the projected 
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shadow using diffused light. 
[0008] 

[Problem Resolution Means] 

The present invention is a standard position determining 
method in a device for detecting the position of a chip 
component adsorbed onto a nozzle member using an optical 
detection means having a light- emitting unit for emitting 
dit fused light toward the chip component adsorbed onto the 
nozzle member, and a light- receiving unit for receiving the 
light at a position opposite said light -emitting unit so 
that said chip component is interposed in between, said 
detection made on the basis of the detected data of the 
projected shadow width of the chip component from a 
predetermined standard position on the light- receiving unit, 
and the positional relationships among said light- emitting 
. unit, the light- receiving unit and the nozzle member; 

wherein a dummy component in which the corner positions with 
regara co tne nozzxe center are rigxaiy aenerminea is 
adsorbed onto the nozzle member, the projected shadow of the 
dummy component is measured while rotating the nozzle member 
in this state; and detection is made of the position of one 
edge on the light- receiving unit at a first nozzle rotation 
angle that minimizes the distance from a specific position 
on said light -receiving unit to said one edge of the 
projected shadow, the position of another edge on the light- 
receiving unit at a second nozzle rotation angle that 
minimizes the distance from a specific position on the 
light- receiving unit to said other edge of the projected 
shadow, and the position of the edge of the projected shadow 
on the light- receiving unit at a preset third rotation 
angle; and the positional relationships among the nozzle 
member, the light- emitting unit and the light- receiving unit 
are found and a predetermined standard position on said 
light- receiving unit is determined on the basis of this 
projected shadow edge position data and the predetermined 
corner position of the dummy component at each of said 
nozzle rotation angles. 

[0009] 

In addition, the present invention is a standard position 
determining method in a device for detecting the position of 
a chip component adsorbed onto a nozzle member using an 
optical detection means having a light- emitting unit for 
emitting diffused light toward the chip component adsorbed 
onto the nozzle member, and a light-receiving unit for 
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receiving the light at a position opposite said light- 
emitting unit so that said chip component is interposed in 
between, said detection made on the basis of the detected 
data of the projected shadow width of the chip component 
from a predetermined standard position on the light- 
receiving unit, and the positional relationships among said 
light- emitting unit, the light -receiving unit and the nozzle 
member; 

wherein it is possible to adjust the slit width between the 
light-emitting unit and the light -receiving unit, while 
first and second slit members capable of detecting the 
position of the slit edges are lined up, the light -receiving 
width on the light- receiving unit when said first slit 
member is set at a predetermined slit width is detected, and 
the slit width of the second slit member is adjusted so that 
the slit width is minimized while maintaining this light- 
receiving width, following which the light- receiving width 
on said light- receiving unit is detected when the ^dif fused 
light is blocked by interposing between the light- emitting 
unit and the light- receiving unit a light -blocking member 
cne tip or wnicn can r>e aetectea, ana a preaeterminea 
standard position on said light -receiving unit is determined 
by finding the positional relationships among the nozzle 
member, the light- emitting unit and the light -receiving unit 
on the basis of the various light -receiving width data, the 
position of said first and second slit edges, and the 
position of the tip of said light -blocking member. 

[0010] 

With this method, the standard position on the light- 
receiving unit is determined in accordance with the actual 
positional relationships among the actual light-emitting 
unit, light- receiving unit and nozzle member in the optical 
detecting means. Through this, component position detection 
with greater precision is achieved using the optical 
detecting means. 

[0011] 

[Configuration of the Embodiment (s) ] 

The configuration of the embodiment (s) of the present - 
invention is described hereafter with reference to the 
attached drawings. 

[0012] 

Fig. 1 and Fig. 2 show one example of a mounting apparatus 
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to which the present invention has been applied. As shown 
in these drawings, a conveyor 2 for transporting printed 
circuit boards is arranged on the base 1 on the mounting 
apparatus, and a printed, circuit board 3 is transported ^ on 
this conveyor 2 and is stopped at a predetermined mounting 
work position, A component supply unit 4 is arranged to the 
side of this conveyor 2. This component supply unit 4 is 
provided with a feeder for supplying components, and for 
example is equipped with a plurality of rows of tape feeders 
4a. 


[0013] 

In addition, a head unit 5 for component mounting is mounted 
above the base 1. This head unit 5 can move across the 
component supply unit 4 and the component mounting unit 
where the printed circuit board 3 is positioned, and in the 
current configuration of the embodiment, can move in the 
direction of the X axis (the direction of the conveyor 2) 
and in the direction of the Y axis (the direction orthogonal 
to the X axis in the horizontal Diane) . 


[0014] 

In other words, a Y-axis direction fixed rail 7 and a ball 
screw shaft 8 rotationally driven by a Y-axis servo motor 9 
are arranged on the base 1, a head unit support member 11 is 
positioned on this fixed rail 7, and a nut part 12 provided 
on this support member 11 is interlocked with the ball screw 
shaft 8. In addition, a guide member 13 extending in the 
direction of the X-axis and a ball screw shaft 14 driven by 
an X-axis servo motor 15 are provided on this support member 
11, and support is provided so that the head unit 5 can move 
on this guide member 13, and a nut portion (unrepresented) 
provided on this head unit 5 interlocks with the ball screw 
shaft 14. Furthermore, the support member 11 moves in the 
Y-axis direction with the operation of the Y-axis servo 
motor 9, and the head unit 5 moves in the X-axis direction 
with respect to the support member 11 with the operation of 
the X-axis servo motor 15. The Y-axis servo motor 9 and the 
X-axis servo motor 15 are equipped with encoders 10 and 16 
for detecting the respective drive positions. 


[0015] 


A nozzle member 21 for adsorbing 
on the head unit 5. This nozzle 
to be capable of movement in the 
vertical direction) and rotation 
center axis) with respect to the 


chip components is provided 
member 21 is attached so as 
Z-axis direction (the 
about the R-axis (nozzle 
frame of the head unit 5, 
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and is operated by a Z-axis servo motor 22 and an R-axis 
servo motor 24. The Z-axis servo motor 22 and the R-axis 
servo motor 24 are equipped with encoders 23 and 25 for 
detecting the respective drive positions. In addition, a 
vacuum pressure supply means is connected to the nozzle 
member 21 via a valve or the like, and vacuum pressure is 
supplied to the tip of the nozzle member 21 from the vacuum 
pressure supply means with a preset timing during component 
adsorption. 

[0016] 


A detecting unit 26 that comprises the optical detecting 
means is attached to the bottom edge of this head unit 5. 
As shown in Fig. 3 and Fig. 4, this detecting unit 26 emits 
light onto a chip component 20 when this component 20 is 
adsorbed onto the nozzle member 21, and detects the 
projected shadow of the component 20, and has a ldght- 
emitting unit 27 and a light- receiving unit 28 positioned 
mutuallv onoosite with the soace throuah which the nozzle 
member 21 passes when moving vertically interposed in 
between. 

[0017] 

The light- emitting unit 27 of this detecting unit 26 is 
provided with one point light source 27a composed for 
example of an LED, and diffused light is emitted in an 
approximately horizontal direction through a slit 29 from 
this light source 27a. On the other hand, the light- 
receiving unit 28 has a line sensor 28a in which light- 
receiving elements such as CCDs or the like are arvrcnged 
linearly. 

[0018] 

Fig. 5 is a block diagram showing the basic composition of 
the control system. In this diagram, the control device 3 0 
fitted on the mounting apparatus has a CPU 31 and a motor 
control unit 32, and the respective servo motors 9, 15, 22 
and 24 of the Y-axis, X-axis, Z-axis and R-axis are 
connected to the motor control unit 32, so that driving of 
each servo motor 9, 15, 22 and 24 is controlled by the motor 
control unit 32 in accordance with commands from the CPU 31. 

In addition, the control device 30 has an A/D converter 33,. 
a data intake control unit 34 and a. memory 35, and 
measurement data sent from the light -receiving unit 28 of 
the detecting unit 26 is intaken by the intake control unit 
34 via the A/D converter 33 and is stored in the memory 35, 

10 


10 


and this data is read out by the CPU 31. Furthermore, the 
control device 30 has a rotational angle detecting unit 36, 
and the rotational angle of the nozzle member 21 is detected 
by this rotational angle detecting unit 36 on the basis of 
signals from the encoder 25 provided on the R-axis servo 
motor 24 . , and this detected value of the rotational angle 
is sent to the CPU 31. 

[0019] 

The CPU 31 controls each of the motors 9, 15, 22 and 24 - 
through the motor control unit 32 so that component 
adsorption by the nozzle member 21 of the head unit 5, 
component position detection using the detection unit 26, 
and component mounting onto the printed circuit board 3 are 
accomplished in succession. In particular, during component 
position detection the nozzle member 21 which has adsorbed 
the chip component 20 is rotated and the projected shadow of 
the component in the light -receiving unit 28 is measured. 
Furthermore, as a process based on this measurement of the 
component projected shadow, the minimum value of the 
distance rrom cne standard position corresponding to trie 
light source 27a on the light- receiving unit 28 to one edge 
of the projected shadow is detected at the nozzle rotational 
angle where this distance is a minimum, and the positional 
dislocation and inclination of the component 20 adsorbed by 
the nozzle member 21 is computed on the basis of this 
detected minimum value and nozzle rotational angle along 
with known data about the positional relationships among the 
light-emitting unit 27, the light-receiving unit 28 and the 
nozzle member 21. 

[0020] 

A process including the component position detecting method 
accomplished by the CPU 31 will now be described following 
the flowchart in Fig. 6, making reference to Fig. 7 and Fig. 
8. 

[0021] 

When the process shown in the flowchart in Fig. 6 starts, 
first movement of the head unit 5 in the X and Y directions 
toward the component supply unit side and rotation of the 
nozzle member 21 (0 movement) are accomplished (step SI) , 
and when the unit has moved to a predetermined position, the 
nozzle member 21 is lowered (step S2) and adsorption of the 
chip component 20 is accomplished (step S3) . Next, the 
nozzle member 21 is raised until the chip component 20 is at 
a height position for component detection corresponding to 
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the light -emit ting unit 27 and the light -receiving unit 28 
of the detecting unit 26 (step S4) . When the height 
position for component detection is reached, the component 
position detecting process described hereafter is 
undertaken . 

[0022] 

As the component position detecting process, the nozzle 
member 21 is rotated by in increments of predetermined very- 
small angles, and at each of these predetermined very" small 
angles, the measurement data from the light -receiving unit 
28 of the detecting unit 26 and the nozzle rotational angle 
are read (step S5) . Then, the above -described distance Ll 
and the nozzle rotational angle 01 are detected (step S6) 
when a state (state indicated by the solid line in Fig. 7) 
is reached wherein the distance from the predetermined 
standard position to one edge of the component shadow on the. 
light- receiving 28 is a minimum, following which -the above- 
described distance L2 and nozzle rotational angle 82 are 

double-broken line in Fig. 7) is reached wherein the 
distance from the standard position to the other edge of the 
component shadow on the light- receiving unit 28 is a 
minimum. Furthermore, after the nozzle member has been 
rotated approximately 9 0°, using the process in accordance 
with steps S6 and SI, the above- described distance L3 and 
nozzle rotational angle 93 are detected when a state (the 
state indicated by the solid line in Fig. 8) is reached 
wherein the distance from the standard position to one edge 
of the component shadow on the light- receiving unit 28 is a 
minimum, and the above- described distance L4 and nozzle 
rotational angle 84 are detected when a state (the state 
indicated by the double-broken line in Fig. 8) is reached 
wherein the distance from the standard position to the other 
edge of the component shadow on the light-receiving unit 28 
is a minimum (steps S9 and S10) . The correction amounts 
AX, AY and A9 are found on the basis of the detected data 
obtained through the processes in steps S6 through S10 (step 
Sll) . 

[0023] 

This process will be explained more concretely using Fig. 7 
and Fig. 8. In these figures, Cn designates the nozzle 
center that is the center of rotation of the chip component 
(the center of the nozzle member 21) , Cc designates the 
center of the chip component, O designates the origin 
stipulated by the position corresponding to the light source 
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27a on the light- receiving unit 28 (standard position) , Ro 
designates the center line connecting the light source 27a 
and the origin 0, and Rc designates the line passing through 
the nozzle center Cn orthogonal to the center line Ro. In 
addition, in the example shown in these figures, the nozzle 
center Cn is positioned on the center line Ro, while the 
center line Ro is orthogonal to the direction of arrangement 
of the light- receiving elements of the line sensor 28a in 
the light -receiving unit 28. 

[0024] 

When parallel light rays are used as has been the case 
conventionally, it is possible to find the correction amount 
by specifying the state of the component by finding the 
state when the component shadow width is a minimum, but when 
diffused light from a linear light source is used, it is not 
possible to find the correction amount using the above- 
described method. Hence, as a construction when -diffused 
light from the linear light source 27a is used, when a state 

T c f nnnrl cnph f-Via*- i-Vio ^ n g i- n nrr^ frnm hhp nriain O to one 

edge of the component shadow on the light -receiving unit 28 
is a minimum, in this state the edge of one side of the chip 
component 20 (the upper side in the drawings) lies along a 
light ray Pi in a specific direction from the light source 
27a, as indicated by the solid line in Fig. 7. In addition, 
when the state is found wherein the distance from the origin 
0 to the other edge of the component shadow is a minimum, in 
this state the edge of the other side (the lower side in the 
figure) of the chip component 20 lies along the light ray P2 
in a specific direction from the light source 27a, as 
indicated by the double-broken line in Fig. 7. 

[0025] 

Furthermore, calling LI the distance from the origin O to 
one edge of the component shadow on the light-receiving unit 
28 in the state indicated by the solid line in the figure, 
the distance "a" from the nozzle center Cn to the edge of 
one side can be found from the following. 

[0026] 

[Equation 1] 

LI « = (Zo / Z) • LI 

cos al = Z / V (Z 2 + LI 2 ) 

a = Ll f • cos al = Zo • LI / V (Z 2 + LI 2 ) 
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In addition, calling L2 the distance from the origin O to 
the other edge of the component shadow on the light - 
receiving unit 28 in the state indicated by the double- 
broken line in the figure, the distance b from the nozzle 
center Cn to the edge of the other side can be found from 
the following. 

[0027] 

[Equation 2] 

L2' = (Zo / Z) • L2 

cos a2 = Z / V (Z 2 + L2 2 ) 

b = L2» • COS a2 = ZO • L2 / V (Z 2 + L2 2 ) 

The symbols in the above equations have the following 
meaning: 

[0028] 

Zo: the distance from the light source 27a to the nozzle 
center Cn 

Z: the distance from the light source 27a to the light - 
receiving unit 2 8 

LI 1 : the distance from nozzle center Cn to the edge of one 
side of the chip component 20 on the straight line Rc 

L2 1 : the distance from nozzle center Cn to the edge of the 
other side of the chip component 20 on the straight 
line Rc 

otl : the angle the light ray PI makes with the center line 
Ro 

a2: the ; angle the light ray P2 makes with the center line 
Ro 

Here, Zo and Z are known figures found beforehand. 

Accordingly, it is possible to find a and b by detecting the 
distances LI and L2 on the light -receiving unit 28. In 
addition, the angles al and a2 can be found as follows. 

[Equation 3] 
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al = arc cos {Z / V (Z 2 + LI 2 )} 
a2 = arc cos {Z / V (Z 2 + L2 2 ) } 


Furthermore, the Y- direction correction amount AY and the 
rotational angle correction amount A0 are found as follows, 
01 is the nozzle rotation angle at the state indicated by 
the solid line in Fig. 7. 

[0030] 

[Equation 4] 

AY = a - (a + b) / 2 
AG = 61 - al 


Next, when the nozzle member 21 is rotated approximately 90° 
from the state shown in Fig. 7, the distance L3 at a state 

\ uuc ouatc j-iivajLv^a. ucu uy cue buiiu xj-iit; xii rig , oy wiiextJJLii 

the distance from the origin O to one edge of the component 
shadow is a minimum and the distance L4 at a state (the 
state indicated by the double-broken line in Fig. 8) wherein 
the distance from the origin 0 to the other edge of the 
component shadow is a minimum are found, and the distances c 
and d from the nozzle center Cn to the two sides, along with 

the X-direction correction amount Ax, are found as follows, 
similar to the above case. 

[0031] 

c = Zo • L3 / V (Z 2 + L3 2 ) 
d = Zo • L4 / V (Z 2 + L4 2 ) 
AX = c - (c + d) / 2 

The detection of these distances LI through L4 and the 
computations in equation 1 through equation 5 based on these 
are accomplished in steps S5 through Sll in the flowchart in 
Fig. 6. 

[0032] 

When these component position detecting processes have been 
completed, correction of the mounting position through the 
above-described correction amounts AX, AY and A6 is 
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accomplished (step S12) . In other words, the X-axis servo 
motor 15 and the Y-axis servo motor 9 are controlled so that 
the nozzle member 21 reaches the target mounting position in 
the X and Y directions corrected by exactly the correction 
amounts Ax and AY, and the R-axis servo motor 24 is 
controlled so that the rotational angle of the nozzle member 
21 becomes the target rotational angle corrected by exactly 
. the correction amount A6. From here, the nozzle member 21 
is lowered and the component 20 is mounted on the printed 
circuit board 3 (step S13) . 

[0033] 

With the above -described method, after component adsorption 
has been accomplished by the nozzle member 21 of the head 
unit 5, the nozzle member 21 is rotated at a preset height 
position, the shadow of the component 20 is detected by 
light being emitted toward the chip component 2Q by the 
above -described detecting unit 26, the component position is 
detected on the basis of this, and the correction amounts 
jLl~. , AY AC ^vj.xcppuuuj.uy lu unti poax cionai qi si oca ci on 

between the nozzle center position Cn and the component 
center position Cc and the: dislocation of the angle in the 
direction of nozzle rotation are found. 

[0034] 


In this case, the light- emitting unit of the detecting unit 
26 has a structure which emits diffused light from the 
linear light source 27a, and in comparison to a conventional 
model of this type of detection unit which emits parallel 
light rays, the structure is simple and compact. 

[0035] 

Moreover, while detection of the shadow is being 
accomplished using diffused light from the linear light 
source 27a, the minimum distances LI through L4 and the 

rotational angles 01 through 94 are detected in states where 
the distance from the origin O to one edge of the shadow is 
a minimum on the light- receiving unit 28, and the correction 
amounts Ax, AY and AG are correctly found through 
computations such as those shown in equations 1 through 5 
above on the basis of these values. Through this, 
correction of the component mounting position is 
accomplished with great precision. 

[0036] 
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However, even for the above -described correction amounts 
Ax, AY and AG, accurate values cannot be found if the 
condition that the nozzle center Cn is positioned on the 
center line Ro while the center line Ro is orthogonal to the 
direction of arrangement of the light-receiving elements of 
the line sensor 28a in the light -receiving unit 28 is not 
met and if the known data relating to the positional 
relationships among the light- emitting unit 27, the light- 
receiving unit 28 and the nozzle member 21 such as the 
distance Zo from the light source 27a to the nozzle center 
Cn do not agree with the actual positional relationships. 

[0037] 

For. example, when there is a discrepancy between the data of 
the position of the center line Ro and the origin 0 and the 
actual position, it is impossible to detect the correct 
distance as the distance LI from the origin 0 to the 
projected shadow edge. In the computation process for 
findincr the correnh.ion ^mmm t- q ay av aa ^ ~ 

distance Zo from the light source 27a to the nozzle center 
Cn and the distance Z from the light source 27a to the 
light-receiving unit 28 differ from the actual values, an 
error to that extent is included in the correction amounts 

AX, AY and AG, so that it is impossible to find accurate 
correction amounts. 

[0038] 

In the above- described mounting apparatus, the origin 0 on 
the light- receiving unit 28 is established on the basis of 
the actual positional relationships among che light- emitting 
unit 27, the light -receiving unit 28 and the nozzle member 
21, and using this as a standard the process of finding data 
relating to the positional relationships among the light- 
emitting unit 27, the light -receiving unit 28 and the nozzle 
member 21 such as the distance Zo is undertaken (the 
standard position determining process). 

[0039] 

This process is described hereafter on the basis of the 
flowchart in Fig. 10 with reference to Fig. 11 and Fig. 12. 

[0040] 

In the standard position determining process, first a dummy 
component 40 is mounted on the nozzle member 21, the nozzle 

17 


17 


member 21 is set so that this dummy component 40 is at a 
predetermined height position corresponding to the light - 
emitting unit 27 and the light -receiving unit 28 of the 
detecting unit 26, and a predetermined rotational angle is 
also set (step S21) . 

[0041] 

The dummy component 40 has shape and dimensions finished to 
a high degree of precision, and is mounted by interlocking 
in the center position with the nozzle tip. In other words, 
it is possible to accurately find the position of each 
corner of the dummy component 40 with respect to the nozzle 
center. 

[0042] 

Following the mounting of the dummy component 40, the nozzle 
member 21 is rotated in increments of predetermined very 
small angles (9) , and at each of these predetermined very 
o*u**IL LL_~ ^^:ur:":** i * -a i-v,^ i i rrh t- - r-pcei vincr 

unit 28 of the detecting unit 26 and the nozzle rotational 
angle are read. Furthermore, the projected shadow edge 
position on the light- receiving unit 28 and the nozzle 
rotational angle 91' are detected in a state (the state 
indicated by the solid line in Fig. 11) at which the 
distance from the center point (predetermined position) of 
the light -receiving unit 28 to one edge of the component 
projected shadow is a minimum (steps S22 to S25) . 
Furthermore, after the nozzle member 21 has been reset to 
the basic rotation position (step S26) , the projected shadow 
edge position on the light -receiving unit 28 and the nozzle 
rotational angle 92 1 are detected in a state (the state 
indicated by the double-broken line in Fig. 11) at which the 
distance from the center point to the other edge of the 
component projected shadow on the light- receiving unit 28 is 
a minimum (steps S27 to S30) . Following this, the nozzle 
member 21 is set to a predetermined nozzle rotational angle 
93* and the position of one edge of the projected shadow on 
the light- receiving unit 28 is detected at this time (the 
state indicated by the single broken line in Fig. 11) (steps 
S31 to S32) . 

[0043] 

Furthermore, the position of the origin O on the light- 
receiving unit 28 is established on the basis of the nozzle 
rotational angle and the position of the edges of the 
projected shadow on the light -receiving unit 28 as detected 
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in these steps S22 through S32, and the data relating to the 
positional relationships among the light- emitting unit 27, 
the light- receiving unit 28 and the nozzle member 21 such as 
the above- described distance Zo are found (step S33) . 

[0044] 

The process in this step S33 will be described more 
concretely using Fig. 11 and Fig. 12. F in Fig. 11 
designates the center point on the light- receiving unit 28 
in said process, while A, B, C and D designate the corners 
of the dummy component 40, and El through E3 designate the 
positions of the projected shadow edges on the light - 
receiving unit 28. 

[0045] 

First, the state is found wherein the distance Gl from the 
center point F to one edge of the projected shadow of the 
dummy component 40 is a minimum on the light -receiving unit 

no ^ r^-na cirlo nf hhp. dlimmv COITlDOnent 40 

(the side AB on the upper side in the figure) lies along tne 
light ray PI 1 in a specific direction from the light source 
27a as indicated by the solid line in Fig. 11, and in 
addition, the state is found wherein the distance G2 from 
the center point F to the other edge of the projected shadow 
of the dummy component 40 is a minimum, and in this state, 
the other side of the dummy component 40 (the side CD on the 
lower side in the figure) lies along the light ray P2 ' in a 
specific direction from the light source 27a. 

[0046] 


At this time, it is possible to find, on the basis of the 
shape of the dummy component 40 and the nozzle rotational 
angles 91 and 92, the relative positions of the corners A 
and B of the dummy component 40 on the light ray PI r with 
respect to the nozzle center Cn, and the relative positions 
of the corners C and D of the dummy component on the light 
ray P2 1 with respect to the nozzle center Cn. Accordingly, 
it is possible to find linear equations for the light rays 
PI f and P2 ' in the mounting apparatus coordinate system on 
the basis of the positions of the corners A and B and the 
corners C and D. Furthermore, the position (coordinate) of 
the light source 27a is found from the intersection of the 
light rays PI 1 and P2 ' , and hence it is possible to find the 
position of the light source 27a from the linear equations 
of the light rays PI' and P2 1 . 
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[0047] 


Furthermore/ when the nozzle member 21 is rotated by the 
angle 93 1 , a projected shadow edge is formed by the corner C 
of the dummy component 40, as shown in the figure, and when 
this occurs, the position of the corner C at this time can 
be found on the basis of the shape of the dummy component 40 
and the nozzle rotational angle 03 1 . Accordingly, the 
linear equation of the light ray P3 ' forming the projected 
shadow edge on the light -receiving unit 28 and passing 
through the corner C of the dummy component 40 from the 
light source 27a can be found from the position of the 
corner C and the position of the light source 27a. 

[0048] 

Thus, assuming the linear equations for the light rays Pi 1 
through P3 1 found in the coordinate system of the mounting 
apparatus (hereafter called line PI 1 , line P2 1 and line P3 * ) 
are: 

[0049] 

[Equation 6] N 

PI 1 : y = al • x + bl 
P2 ' : y = a2 • x + b2 
P3 * : y = a3 • x + b3 

and furthermore, taking a coordinate system with the light 
source 27a as the origin, the lines Pi' through P3 f are 
given as follows. 

[0050] 

[Equation 7] 

PI ' : y = al * x 
P2 1 : y = a2 - x 
P3 ' : y = a3 • x 

Here, letting the line Ps designate the arrangement of 
light- receiving elements of the line sensor 28 in the light- 
receiving unit 28, and assuming: 

[0051] 

20 


20 


[Equation 8] 


Ps : y •= as x + bs 

it is possible to typify the line Ps, the light source 27a, 
the nozzle center Cn and each of the lines Pi ' through P3 1 
as shown in Fig. 12. 

[0052] 

When coordinates of the points of intersection of the line 
Ps with the lines PI 1 through P3 ' , in other words the 
coordinates of the projected shadow edge positions El 
through E3 on the light- receiving unit 28, are respectively 
called El (xl, yl) , E2 (x2, y2) and E3 (x3, y3), and the 
distance from El to E2 and the distance from El to E3 on the 
light- receiving unit 28 are respectively designated by n and. 
m, the equations: * ' 


[Equation 9] 

n 2 = (xl - x2) 2 + as 2 (xl - x2) 2 
m 2 = (xl - x3) 2 + as 2 (xl - x3) 2 

are established, and furthermore, from equation 7 and 
equation 8 above, the equations: 

[0054] 

[Equation 10] 

n 2 (al - as) 2 (a2 - as) 2 = bs 2 (1 + as) 2 (a2 - al) 2 
m 2 (al - as) 2 (a3 - as) 2 = bs 2 (1 + as) 2 (a3 - al) 2 

result. The values of the distances n and m are found from 
the pitch of the light- receiving elements of the line sensor 
28a and the detected projected shadow edge positions El and 
E2, and consequently "as" and bs are determined from the two 
equations shown in Equation 10, and the line Ps is 
specified. 

[0055] 

Assuming the line Ro f meeting the line Pa 

{Translator's note: There appears to be no line Pa in the 
diagram; hence this may be a typo for "line Ps" } 
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at right angles and passing through the light source 27a to 
be: 

[0056] 

[Equation 11] 

Ro 1 : y = af • x 

the relationship af = -1 / as is established between the 
line Ps and the line Ro ' . Accordingly, 

[0057] 

[Equation 12] 

Ro ' : y = - 1 / as • x 

and from Equation 8 and Equation 12, the intersection of the 

source 27a, in other words the position (xo, yo) of the 
origin O on the light- receiving unit 28, becomes: 

[0058] 

[Equation 13] 

xo = -as * bs / (1 + as 2 ) 
yo = bs / (1 + as 2 ) 

[0059] 

Furthermore, from Equation 7 and Equation 8, the position of 
the projected shadow edge El (xl, yl) becomes: 

[0060] 

[Equation 14] 

xl = bs / (al - as) 

yl = al • bs / (al - as) 

[0061] 

Accordingly, from Equation 13 and Equation 14 above, when 
the pixel pitch of the light -receiving elements of the line 
sensor 28 is called W and the light-receiving element 
corresponding to the projected shadow edge position El in 
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the line sensor 28 is the Pth element from the edge of the 
sensor, the pixel number Po of the origin 0 is given by: 

[0062] 

[Equation 15] 

Po = P + 1 / w V {x0 - xl) 2 + (yo - yl) 2 } 

Here, the pixel pitch W is a known dimension, and the pixel 
number P can also be detected, so the pixel number Po of the 
origin can be computed on the basis of Equation 15. 

[0063] 

Next, to find the distance Z from the light source 27a to 
the light -receiving unit 28, using Equation 12 above the 
distance Z is given by: 

[0064] 

[Equation 16] 

Z = |bs| / V (1 + as 2 ) 

[0065] 

In addition, calling (xc, yc) the position of the nozzle 
center Cn, .and letting the line S be the line orthogonal to 
the line Ro 1 passing through the nozzle center Cn, the 
expression: 

[0066] 

[Equation 17] 

S: y = as * x + (yc - as * xc) 

results. Accordingly the distance from the light source 27a 
to the point of intersection of the line Ro 1 and the line S, 
in other words the distance Zo from the light source 27a to 
the nozzle center Cn, is given by: 

[0067] 


[Equation 18] 

Zo = |yc - as • xc| / V (1 + as 2 ) 

23 


23 


[0068] 

Furthermore, from Equation 17 the distance So on a 
perpendicular line from the nozzle center Cn to the line Ro 1 
is given by: 

[0069] 

[Equation 19] 

So = lyc - 1 / as - xcl / V {1 + (1 / as) 2 } 
[0070] 

This determination of the position of the origin O on the 
light -receiving unit 28 and the computation of the distances 
Z, Zo and So are undertaken in step S33. Though not 
'described in detail, this process is accomplished by the CPU 
31, and the data such as the distance Z that is found is 

during the process of component position detection. 

[0071] 

Thus, in the above -described mounting apparatus, the origin 
O on the light- receiving unit 28 is established onthe basis 
of the actual positional relationships among the light- 
emitting unit 27, the light -receiving unit 28 and the nozzle 
member 21, and consequently, the condition of the center 
line Ro being orthogonal to the direction of arrangement of 
the light- receiving elements of the line sensor 28 in the 
light -receiving unit 28 is met with cciudinty, making 
accurate distance detection of the projected shadow width 
such as above- described distance Ll possible. In addition, 
the distances Z and Zo are also found on the basis of 
accurate positional relationships such as that of the light- 
emitting unit 27, so reliability is high. Moreover, the 
distance So on a line perpendicular to the line Ro 1 from the 
nozzle center Cn, in other words the dislocation of the 
nozzle center Cn with respect to the center line Ro shown in 
Fig. 7 , is found and stored in memory, and consequently, in 
the process of component position detection, accurate 
detection of the component position is possible even in 
cases where the condition mandating that the nozzle member ^ 
21 be on the center line Ro is not met, by factoring in this 
distance So when computing the distance to each side of the 
chip component 20 from the nozzle center Cn. 

[0072] 
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Accordingly, it is possible to find the correction amounts 
Ax, AY and A0 with extremely high accuracy in the above - 
described mounting apparatus, and as a result high precision 
mounting can be achieved. 

[0073] 

However, this kind of process need only be accomplished when 
shipping the mounting apparatus or upon installation at a 
factory or the like, but for example if this process is 
conducted periodically and the data such as the above - 
described distance Z and the like is stored anew in memory, 
even when warping or the like of the various parts occurs 
due to age-related deterioration of the mounting apparatus 
itself, it is possible to find the above- described distance 
Z and the like and to set the origin O on the light - 
receiving unit 28 in accordance with this warping. 
Consequently, it is possible to maintain the high component 
position detection precision. 

[0074] 

The method of the present invention and the apparatuses used 
herein are not limited by the above- described embodiment, 
for numerous variations are possible. 

[0075] 

For example, in the above -described embodiment in the states 
indicated by the solid line and the double-broken line in 
Fig. 7 and indicated by the solid line and the double-broken 
line in Fig. 8, the; correction amounts were found by 
detecting the distances LI through L4 on the light- receiving 
unit 28 and computing the distances a through d from the 
nozzle center Cn to each corner of the chip component 20 on 
the basis of this detection, but when the dimensions of the 
chip component are known in advance, it would also be fine 
to detect the distances LI and L3 on the light - receiving • 
unit 28 in the states indicated by the solid lines in Fig. 7 
and Fig. 8 and to find the correction amounts Ax, AY and A9 
on the basis of the length of the long side and short side 
of the chip component 20 and the distances a and c computed 
on the basis of this detection. 

[0076] 

In addition, as the positional relationship between the 
nozzle member 21 and the light- emitting unit 27 and light- 
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receiving unit 28 of the detecting unit 26, it is not 
necessarily required that the nozzle center be positioned on 
the center line Ro as shown in Fig. 7 and Fig. 8, for it 
would also be fine for the nozzle center Cn to be shifted to 
one side of the center line Ro as shown in Fig. 9 depending 
on the layout. In this case, the distance Lo between the 
center line Ro and the nozzle center Cn should be factored 
in when computing the distance to each corner of the chip 
component 20 from the nozzle center Cn on the basis of the 
minimum .distances LI and L2 (L3 and L4) in a state where the 
distances from the origin O to the edges of the component 
projected shadow on the light -receiving unit 28 are 
minimized. 

[0077] 

In addition, as the composition of the light- emitting unit 
27 in the above -described detecting unit 26, it would also 
be fine to provide, in addition to the first light source 
27a positioned in the center, second and third light sources 
27b and 27c positioned to either side thereof, as shown in 
Fig. 13, so that when a relatively small chip component 20 
is the target of detection, light is emitted from the first 
light source 27a as shown in Fig. 13a, and when a relatively 
large chip component 20 is the target of detection, light is 
emitted from the second and third light sources 27b and 27c 
as shown in Fig. 13b. In this way, the range of the 
projected shadow of the component 20 on the light- receiving 
unit 28 becomes relatively short even when a relatively 
large chip component 20 is the target of detection, so that 
it is possible to shorten the line sensor 28a provided in 
the light- receiving unit 28. 

[0078] 

The second and third light sources 27b and 27c are used when 
the chip component 20 is large enough that the projected 
shadow of the chip component (the portion where the light 
from either of the light sources 27b or 27c is blocked) is 
created on the light -receiving unit even when light is 
emitted from both light sources 27b and 27c, and even when 
both light sources 27b and 27c are used, if the distances 
and rotational angles are detected in states where the 
distances from the origin to the edges of the projected 
shadow on the light -receiving unit 28 are a minimum in 
accordance with the method indicated in the flowchart in 
above- described Fig. 6, it is possible to compute the 
correction amounts in accordance with the discrepancy in the 
angle and position of the component on the basis of this. 
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[0079] 


In the above -described embodiment, the process of 
determining the standard position is accomplished on the 
basis of detection of the shadow width on the light - 
receiving unit 28 using a dummy component 40, but it is also 
possible to accomplish this using a method such as the one 
described hereafter. 

[0080] 

In other words, as shown in Fig. 14, a first slit is formed 
by placing between the light- emitting unit 27 and the light- 
receiving unit 28 a pair of slit- forming members 42a and 42b 
which can move in the Y-axis direction (the vertical 
direction in the drawing) and which have detectable tip 
positions relative to the nozzle center, as shown in Fig. 
14, and a second slit is formed by placing a pair of slit- 
forming members 43a and 43b which can also move in the Y- 
axis direction and which have detectable tip positions with 
respect to tne nozzie center, more toward tne ngnc- 
receiving unit 28 than the other slit-forming members. In 
addition, a light-blocking member 44 which can move in the 
Y-axis direction and which has a tip position that is 
detectable with respect to the nozzle center is also 
provided between the light- emitting unit 27 and the light- 
receiving unit 28. 

[0081] 

Furthermore, the slit- forming members 42a and 42b are moved 
so that the slit width of the first slit is a predetermined 
width, and the light- receiving width on the light- receiving 
unit 28 is detected at that time and the tip positions 42a 1 
and 42b 1 of the slit- forming members 42a and 42b are found. 

At this time, the second slit width is set wider than the 
first slit width, and the light -blocking member 44 is also 
withdrawn to outside the diffused light. 

[0082] 

Next, the slit- forming members 43a and 43b are moved to a 

position which minimizes the slit width of the second slit 

in a range that does not narrow the light -receiving width on 

the light -receiving unit 28, and the tip positions 43a' and 

43b 1 of the slit- forming members 43a and 43b at this time 
are found. 

[0083] 

27 


27 


In other words, it is possible to find the linear equations 
of the specific light rays Ul and U2 that form the light- 
receiving edges on the light- receiving unit, 28 from the tip 
positions 42a 1 and 42b 1 of the slit- forming members 42a and 
42b and the tip positions 43a' and 43b 1 of the slit- forming 
members 43a and 43b, and furthermore it is possible to find 
the position of the light source 27a from these linear 
equations. 

[0084] 

Then the light- receiving width on the light- receiving unit 
28 is detected when the light -blocking member 44 is moved to 
a predetermined position and blocks the diffused light, and 
the tip position 44' of the light-blocking member 44 is 
found. Then the linear equation of the specific light ray 
U3 is found from the position of the light source 27a and 
the tip position 44* of the light -blocking member 44. - 

[0085] 

In this manner, after finding the linear equations of the 
specific light rays Ul through U3, the position of the light 
sources 27a and the light -receiving widths, it is then 
possible to establish the origin O on the light-receiving 
unit 28 in accordance with each of the equations starting 
with Equation 6 above in the same way, and to establish the 
distance Z and the like using this as a standard. It is not 
necessarily required for the light-blocking member 44 to be 
provided separately from the slit- forming members, for it 
would also be fine for this function to be provided through 
one of the slit- forming members. In addition, it is not 
necessarily required for the slit-forming members 42a and 
42b that form the first slit to be movable, for the slit 
width may also be fixed at the aforementioned predetermined 
width. 

[0086] 

In addition, in the above- described embodiment the 
description was given using as an example a mounting 
apparatus in which one nozzle member 21 was mounted on the 
head unit 5, but naturally it is also possible to use the 
method of the invention in the present application in 
mounting apparatuses in which a plurality of nozzle members 
21 are mounted on the head unit 5. 

[0087] 


28 


28 


[Efficacy of the Invention] 

As described above, with the invention as defined in Claim 
1, the projected shadow width of a dummy component is 
measured at a predetermined nozzle rotational angle while 
rotating the dummy component mounted on the nozzle member, 
and the standard position on the light- receiving unit is 
determined on the basis of the projected shadow width data 
thereby obtained and the corner positions of the dummy 
component at this nozzle rotational angle, and consequently, 
it is possible to establish the standard position on the 
light -receiving unit in accordance with the actual 
positional relationships that exist among the light - emitting 
unit, the light- receiving unit and the nozzle member. 
Hence, appropriate component position detection is possible 
in accordance with the actual positional relationships that 
exist among the light- emitting unit, the light-receiving 
unit and the nozzle member, and through this the component 
position detection precision is enhanced. 

[0088] 

In addition, with the invention as defined in Claim 2, a 
first light -receiving width on the light- receiving unit at a 
preset slit width and a second light -receiving width when a 
light-blocking member is interposed are detected while 
adjusting the slit width of first and second slit members, 
and the standard position on the light- receiving unit is 
determined on the basis of the light- receiving width data 
thereby obtained and the position of the tip of the light- 
blocking member and the positions of the slit edges, and 
consequently, it is possible to establish the standard 
position on the light- receiving unit in accordance with the 
actual positional relationships that exist among the light- 
emitting unit, the light-receiving unit and the nozzle 
member. Hence, appropriate component position detection is 
possible in accordance with the actual positional 
relationships that exist among the light- emitting unit, the 
light- receiving unit and the nozzle member, and through this 
the component position detection precision is enhanced. 

[Brief Description of Drawings] 

[Fig. 1] 

Fig. 1 is a schematic planar diagram showing the composition 
of a mounting apparatus to which one embodiment of the 
method of the present invention has been applied. 

[Fig. 2] 
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Fig. 2 is a frontal schematic diagram of the same thing. 
[Fig. 3] 

Fig. 3 is a partial planar diagram showing one example of a 
detecting unit. 

[Fig. 4] 

Fig. 4 is a perspective diagram of the same thing. 
[Fig. 5] 

Fig. 5 is a block diagram showing the control system of the 
mounting apparatus. 

[Fig. 6] . 

Fig. 6 is a flowchart showing the component mounting 

of the chip component. 
[Fig. 7] 

Fig. 7 is an explanatory diagram showing specific steps in 
the method of detecting the position of the chip component. 

[Fig. 8] 

Fig. 8 is an explanatory diagram showing other steps in the 
above-described method. 

[Fig. 9] 

Fig. 9 is an explanatory diagram showing another example of 
the positional relationships that exist among the nozzle 
member and the light- emitting unit and light- receiving unit 
in the detecting unit. 

[Fig. 10] 

Fig. 10 is a flowchart describing the process of standard 
position detection. 

[Fig. 11] 

Fig. 11 is an explanatory diagram showing specific steps in 
the method of detecting the standard position. 
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[Fig. 12] 


Fig. 12 is a schematic diagram explaining the method of 
detecting the standard position. 

[Fig. 13] 

Fig. 13 shows explanatory diagrams in a device in which 
three light sources are provided in the light- emitting unit 
of the detecting unit as another embodiment of the present 
invention, with Fig. 13a showing the case where the first 
light source positioned in the center is used, and Fig. 13b 
showing the case where the second and third light sources 
positioned on either side are used. 

[Fig. 14] 

Fig. 14 is a diagram describing a different method for 
detecting the standard position. 

L explanation or t>ymr>oisj 
5 head unit 

20 chip component 

21 nozzle member 

24 R-axis servo motor 

26 detecting unit 

27 light-emitting unit 
27a light source 

28 light -receiving unit 
30 control device 

40 dummy apparatus 
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[Drawings] 
[Fig. 1] 
[Fig. 2] 
[Fig. 3] 
[Fig. 4] 
[Fig. 5] 

9 Y-axis motor 
15 X-axis motor 
22 z-axis motor 

24 R-axis motor 

25 encoder 

2 8 light -receiving unit 

31 CPU 

32 motor control unit 

33 A/D converter 

34 data intake control unit 

35 memory 

36 rotational angle detecting unit 

[Fig. 6] 
START 

51 X, Y and 9 movement 

52 nozzle lowered 

53 component adsorption 

54 nozzle raised to detection position 

55 nozzle rotated and data from light -receiving unit and nozzle 
rotational angle read 

56 LI and 01 detected 

57 L2 and 02 detected 

58 90 degree rotation 

59 L3 and 03 detected 

510 L4 and 04 deterged 

511 AX, AY and A0 found 

512 mounting position corrected 

513 mounting of component 
END 


[Fig. 7] 
[Fig. 8] 
[Fig. 9] 
[Fig. 10] 
START 

521 nozzle moved to predetermined position 

522 position of shadow measurement 01' 

523 predetermined angle rotation 01 = 01 + 0 

524 position of shadow measured 

525 SI minimized? 
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526 return to basic rotational position 

527 position of shadow measurement 62 1 

528 predetermined angle rotation 92 = 62 + 6 

529 position of shadow measured 

530 S2 minimized? 

531 63 1 rotation 

532 position of shadow measured 

533 standard position computed 
END 

[Fig. 11] 
[Fig. 12] 
[Fig. 13] 
[Fig. 14] 
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[0069] 

[Equation 19] 

So = |yc + 1 / as • xc I / V {1 + (1 / as) 2 } 
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mure* 7 ra5fttc3t$-tgot ix -i- 7 rsiip u 0 i')i4?;M- 
^ajt4*wj«!)n#K&js*t. z <wie?mmi&mz 

iiiffit. y x/t'Swtcijfts § ii/c sf^tcw txmm> 

h&Etfh 0 , ^ft^ai-^SfiO^ ft . 2> & v 

HdzhnzKKk^ortimtfZ)*), mix-i±. yx;u 
aiwtc^ § iifc* v rasitii -i- y x/mtMi o (cfhis c> ^ 
^iMM^mj^-/y^»izMVxhyMic^mi 

teax^-ec^ifcffl^a c t ?v-cs ^co-c. : f '(f 

jm&Btirt-Z fcW) vX^^F«f > & ») . Tt^^i 
}D#S^Mfl:*S: tijmtzfUx. bZ'c tfX' £• h . 
[0004 J 

TV"**. ••('«^.), :5t^WJlT-f5?CfcvrC. 
5BEiSR&^y X/t--^M^ffl«D'j^4i^//iaira± ( JSil- 
40 ± ) (O&MlzZ^* ') 5r*B . W x li . ffl <f.X i%>mz 
X *) k MM&$> « v >{± y X^-^m'-^/jiftKc H I 

[0005 ] Vt-^X. ±M0>£ 0 fcteSJDfcarfflo-cg&Sn 

[ 0 0 0 6 ] i>t. *3ti)U±£<r)X :> ^W'M&SWn 
fl. ?)iv^{i-?•i^^.:;i!TV>|yJ^^;!.::(^7- l :i•L••c^•.•' ; : t. &"T'M 

50 Sfi^Jfm*MI'(CCI ! Of4 s '?(;iRin^ '^/V-^^^V -ol 


(3) 

3 

4. 

[0007] *3t'!Wi. ±ae«Pia«-»»i-f 

[0008] 10 

• -«t£5aw*«#*fc *#r ft*3W8&i*a*ffl 

tS^Uir-^t. JJBSEWffi. £ftSB&l,VX/!/g|5.tf 

ffi'h £ ft £ £ 2 co y X;U0(gfl fcfc ft ft g3fc»±-C«0 3 
X/HDHSft (Ci3 ft ft ^ $ -ffiiftiOBf JE<0 a— f -fiffii: 

w>x ±E«3na5±wiyr€<o^tsass: sag* s «t -5 k 
[ o o o 9 ] . /x/nscfltcgaj&sfut 

Kg-? i^y x;uaftf fcdft« $ iut f - v r gHiiwtiZffiS: 

SKB-fft tOtcii we . gftSB fc eoifflfcx ') ••/ 40 

fl&SriB 1 Stfifli 2 0)X 'J -y I- ffittegt-C iiil I . ±£Si 
1 <nx\i ■■/ VtmZTk'fcr)*. 'J •■/ bMlz&fcbfc'c t-o 

s*»±w>5bhi mm+zt'chiz. z mm £ 
'mukvmzftsiimmmt&mmmftitz 

Jftli U . ±ie&£*tWr- ? t . USSR 1 aira* 2 <n& 


2 9 3 9 9 S 

4 

tox±M*^±0jmnmtmmfci-z> Jt c: t 
[ oo i o ] ztLWjrmtzMM. x&mtmrm- 

*i ft •& W*f)«aSlftf5 - SitSf&t.f y X/l "tt uji'ii.'Oli 

*)j\^(mmi'Bizx a. . ,t 'j '>;:'.; i tfiv.i'.fw: 
[ooi n 

[ooi2] mjki'mu. *f&wMwzi\z>-m 
n i ±tcfi, r ') >■ bmitii&mtoz yvr 2 AflKSt- 
%<vmmmx-wb£ii\.i> x o tz%->x >z> , ±.ic 

ft. 

[ 0 0 1 3 ] 4fc. ±3EiSfe 1 ^)±V/(:( j. ftPiR^W 

rxttt i:^i-4-yyi£-j ) tzn®*z> z > tfx-t> z, x : :< c 

%-jX^Z>. 

[0014] "f limi) 1 r.l-ii. Vllfcfjlfiw 

isijizu— ;u 7 1 . yifa+r-K*:-? 9 iz x >) wmm s 

4 X-M-A t m S i jf/fiiUii c ft . _h.Sli]TiZ V -;l--7 ± 

mi uzmuifci- ? bmi 2^±M^-nht 
ms izms ix^z. &fz. ±$i-kmu i 1 nt* , x 

Wftfftjfc^ft/f'f l-'HJttl 3c, Xtt't-;K-t-^ 1 
5t«fc 0Sii)J3a4;K-/Wat«li 1 4 c^RiKoii. J-. 
SeXT-f h'^Ml 3(C^-y ■■/ I- 5 juifigf- .fctt 

g»» *U-.ilil;K-;Ha t% 1 4 {i<?^ t'C^ 

ft. <-LT. ±06Y«i;--^-^9C)(^!l(-.t')±jG 

--K--&- ^ 1 5 co^f lj(-c 4; 0 ^ ■•/ b .-x- -y b 3 

1 1 tc*f Uf xttoJitoizim-i-z X ■:> iz% -. -c i . : v; 

ti. ± j£ Ytt-V-.lfC- - Jkt/XW-Xic - 9 1 3 

[00 1 5 ] ±Se^y I'--'----/ 1- 5{::fi. + ■■> 

JX>\,tSM2 1 ti. _Lj^--/ h' -•»..-•/ i-5c r ) :.M. -i,c: 
ttLTZ&yVi"! (iTttll ^fmRffRtt ( / X'urj 


(4) W9 - 2 9 3 9 98 

5 6 

tlZ&oltZZoX^Z. htlZWr-X*:-? 22RL< $UiU Znm^WkV / X)V®%:ftam\\!cf-? t± 

rhiiu--**-* 24tc«, -f-ii-rii^sHsaa^^iii iEBSs*^ 2 7 ; g^sp 2 sikVsxivmJt 2 1 ^tviara 

m\w></> nrna* / xnmt 2 1 <v,t«u.:mift$it& ion 20 j i^tu ■* 1 i-.i. -.--ir^.: -in.sj.f.v 

[0016] ±le^»/ Kx^.-* h5<OTS»2CCli. l2l6C)70-^-A*- l-(Ci;Q'.)-CjfeUjj , 
ft^»^S5rmB!c;-r*^Jl!i-y h 2Gfimtft>tlX 10 t 0 0 2 1 ] 12160717— J-v— l-Wfl^W- 

x-jiz. /x/umi 2 1 •■/ Y&tsi, 2 o im% $ ftr x . y-;/i&j<owm t / xn tm 1 1 ^pwk < e %m > a? 

t>*^fcfcVvc*«03Wii2 OtC^SrgSStL. ^2 0 *T$r;b*l (Xf-/7S 1 ) . i«)Ef.i5'.il^-CfMJj-ii--g.hy 

<0fiUB*ttiM-i-t*>T*9, yxyu»tt2 ltfJbTBl X/P»»2 1 fr'TPSSft (Xf»rs 2 ) , -/-••/ 7$^ 

SC3im-42Mt«^ffl»iair«ta!E{csa« 2 0<?)««*«ff«r^4. (xfv'rs 3 ) . »f. * 

ffi 2 7 m^XM 2 8 £tf I/O . ' y y'USl 2 0 //ffcKP-- •/ I- 2 6 2 7 

r a A 1 — 7 1 I =14^Wi * , , , rm t ju„ « _ . i ..... . . _ , . .... 

<03tjg2 7 a0»&*y »/H2 9.S-y|-LTB&*¥*|Sj<0l£ fil[ffifc:ji-?-4 k . ftt^i J; o %tMt\&Wifc\\\^Wz 

m&wt+tzy&tnx^b. -it, ±K53ea!2 20 

814. CCDSf^a3ie3B?«:«ttt:il2?iJUn:!7-f >-fcy [0022] ffiiMSiffi^USJiyii; l/C(i. /X<tfiW2 

■9-28aSrWLrv^. immi'hM£-f^mi$i\^J, ZmtiL&k>bM& 

I 0 0 1 8 ] II 5 (i0Jff$t£coJ!in8fi|j£ £ 7'o y ? H'C *t , ±I£$*IP-- -j V 2 0 «5£*as 2 8 A» A. WMDe-T 

•^S30(4, CPU3iatX=e-^«IWgS3 2S-WL. 5) . *IX. ±^^2 8 kx'vimnmwmv 

*-mm3 2tz±2iYm. xm. zmmR^-a- ^m,m^>-iimmx'mmj t m^^m 

v-xz-? 9. 15. 22. 24 mmzti. cpu muzfMX'Jik-mm.) izt>z t $?)±.*ifrMC\ > 
3 \.^h<nm^.mtx=t-^mmm 2(c«k yxingfeft^ 1 ttm^tx. ( xf -/7 s c. > . mz 

-1-^-^9, 15, 22, 2A<mmmmi\h£o ^s>2^±:K:o)m^[^i'h^^omiio&t 

tztox^b. ^Jt©U»S8£3 0«. A/DX-Mgn 30 TOffiM^ffi/J-t^^tt/g (LM7 

3, T-^MThm\m^3ARh<^^) 3 5Sr*L, ± ®) (cftft fc S <0±jfCaifit L 2 i: ./ :K>imtf]0 2 fc* f 

ie^8lJ-.-v h 2 6<^ft8R2 8j!^J*f5>iiT< *Sl3u ^,'l!$i'L|> (7.T77S7) . $.;■,(•::. SXiUMim 

T-?1/A/DmMi;3 3£ftlXT-?m>L?mnQ?A'. 9 0* lHHE§itTA^ (.*t ><TS8) . .XrvTS 

3 4tCJ:'}IR l 9ajfe<X, ^*«;3 5(CSiHS5^i: , :t 0, S7K3*tfc*&flBKJ: 0 . .l:Sil«3C«2 8 \-:C0)M 

tc - C<0r-^CPU3 1 IZX 9S5^aj?il*i: ^fiS*^>a5tt^^-^^^-C^^rt?//fJi'l^^ 

^•r>T^^. $4>(ciBiwjia3 0{i. Eieft^aj^ 3 6 ^<jt«i (a«s{c*iiit'>T<iMt«g) izhz>± ^c?)±Bi\m 

Z'GL, Rft^- ;K*: -^24 (Z^ffi ? il^X >a-y L3'cS Xll-Mfc-ft 0 3 t , ^ ^S-.^ 2 8 .1 

jxwmi 1 <r>mmim\\\%it, zwrnzmium z>im (msiz rj*M&x'*i-w& ) izt,?, > ^jjh 

//C l-> U 3 1 lzm.t>t\.Z>£ -j izt£->xv\&. .10 SUSII.4 > yX)l\sS^no 4 ^it-t-iU^tli^ic^ 

[00 1 9] 1.KCPU3 l(i. Uiyvy K:i--y h5 (.XT77S9, S10). Zll .',X-r ••/ 7"S (, - S 1 

0)/X)Um2 1 tcj: 4SThRi«4S. •±u } e^JllJ--v !• 2 0 ^ftPEt'^^ix i «j}l',r- ^ tciS^* . filijlLViA X . 

5rlli;^}f^ 9 «t ') (C, ifK-^fflffllgii 3 2 L\'± [0023] Cf).-t ') *:'jm&ffl7 . 1^18 (C ,-t -:.-Cfifi: 

B^t-^9. 1 5, 2 2, 2 4S-,TiimP1--S»tt t,C. OVtSftW^. CiLo?)l2l(::^t .r . c n! 1-7- •-■ 

t<(-M 1 (jVS#:il.!B^(c(j. f77,w,2 oj«Lt rM^)pie+c>-r;S ! )4>X/i't>:(:. ( ./?;.•! ^;rf2 1 .•'» 

^^W2 1 5rEHKt5-U-oo±K)ta52 8tciilt& <|"C0 . C <:(i-;- -/ 7^u L .V')'I^C>. (){ir5;A:5li2 8 I-.*:- 

Sii.5?r?)^4-i!8Sg^-i . LT . CO^.^ft^fXluZtC 7ti®2 7 a ( l/rflDi fjV^i- 1, -.. XWH I KM* v .Mii'^ 

S-J<?arifc LT. iJeSitffl 2 8±T'JLJe*« 2 7a . Roii^tif 2 7 a >!&.£0.i£W^4M:«iS. R 

(/tfiTWf*HK-+7s-trwt?r&fh>r,tSS>.'/->— K'^t'-J. — '/>i?i;rif c,-, f,i,|, p „ > i - i =., , „ ,i, ,;..,t, 


7 

/U+'DC n ijilEiK*R o JifcfiHE L . *»-?«l*&»R 
[0024] ti&JfW) J: 5 £ 3 Fff#8l«'«lJfl1-*4l&lC 

srcii . m 7 tiast*-*- «k t= . •» rata 2 0 

iaj*WfcfcP l fciB 3 J: 9 . 4fc . JbEBWiO 

■f-?rSti8t2 0*)fl&<on (IsJia+TTIffl) OiZI*«±3E* 
iS2 7a *> £ *>fifi£l!f |&J<0*8 P 2 Kffi 5 J: 9 fcfc l> . 
[ 0 0 2 5 3 * LT. RHt^aaTSrflBBtfclt&S- 
5fc < W2 8±T«0R^0*»^a5,JJ,ia»«0-*«0ia3i-C'O 
L 1 fci'S „ /X/U^'C'C n#>&J-',-|R!l*>i2£T' 

[00 20] 

[»1 ] LI ' = (Zo/Z) • L 1 
cos« 1 =2/7" (ZM-L1 M 
a = L 1 ' • coscr 1 = Z o • L 1 /-T ( Z 2 -I- L 1 2 ) 
Sfc, [n]|l{CZ.^^TW^tC^lt^iS-;OS2 S.L 

Twa(^o*»/9ffldjiia»<7)fl&^r<?)jaiBiT:-i?)8gai8: l 2 

tZ> t . / X/l-^&C n //» A, ffec?)IPJ|c7)i2 4 X'rt&M b 
ti. <KOJ:$»:::fca&*>iiS. 
[00 27] 

[ft2 ] L2' = (Zo/Z) • L2 
cos«2 = Z/v r (Z 2 + L2 2 ) 
b = L2' -cosa2 = Zo • L2A r (Z 2 + L2^) 

[00 28] Zo :3ti!S2 7aA>A,yX;K , '^Cn^-C 
<0ilig 

Z : %m 7 a*^g5fe&2 8*T0>¥E8! 

L 1 ' : DJi?; R <: ±"C'i0 / X/M <'I>C 1 1 -/- T&',g a 

2 OOJJtMtfOX-y j/* -cores 

L 2 " : R c ±T'f) / X/U4>'C-C n j- 3 •/ V SG.I7, 
2 OcOflliOlMOX •/ i/±X'0MM 

a 2 : <M>&R o CJtt" &JLS£#«P 2«tt&' 
ii-C*. Zo. ZtiT'ftM^feiifcBiaottt'A*. ft 
-5 *C . S 2 8 Jb-CeO-hEHIfil LI. L 2 3: mtt & 

J£« 1 , a 2(iftc?:>J; -5 \Z$itht>ti&. 
[ 0 0 2 0 J 


(5) MltfH^-- 293998 

8 

[S3 ] « 1 =arc cos { Z/f ( Z 2 + L 1 2 ) I 
a 2=arc cos { Z/f (Z ! + L2 ! ) i 

OJ:-j(ct'&. fcfc, 0 1 fill 7 fcjWt^ttSrCtfi 

/X/l/fulfcftt'^i. 

[0030] 

[fi4]AY=a-(a+h>/2 
A0=tfl-«1 

10 0* lHjite£-ti-/L\l;-C\ mS)frt>M&mi<0-1;c>')?8® 

t xvMi&ffm^ t>Am ( i5i s izm'iX'»:+-w& > 

^T^ffli?ilA J tJH^-j:^-1);® (Iiy{cZ/.Vir!i? ; -C:n ; :-r.|!; 

V J. J 

[^5] c = Zo • L3/V" (Z 2 I L 3 z ) 
cl = Zo • L4//" (Z-I-L4 S ) 
20 AX=c- ( <: +<) ) /2 

•-ft 5 (::<Tc^\t -3 6 O -J a- i- \- - l-i|i.?> v. 

r 7 7"S 5 - S 1 1 -C?Ttk;i.)li& . 

[0032] z#)£ -) zmiximmim&in*; i-. 

EttlKfiA X , A Y&t^A ^(cJ: &:yiSfaS-'.)riliil-7V-ir 
•^ixJ. (XrvVSI 2) . -J* 1 ). iJEfilEJftA 
X. AY>cHliliiE$it^X, Y^lOj^nfe^S^iwc: y 
'Xtum2 l m.t& XllZ X«^-;|-:-t — ^ 1 
YVW-Xiz-? 9*«J)JW5ii4 > >; ttc. /X;l a:W 
30 2 1 <O03i:-ft//±3ei«iEaA^^(+^$ix.^HISnn*': 
ftk=5:£ J: ^ tR«^-;h't-^ 2 4 mm tit •■: 

(CM2 0^*$ti.|, (X-r-/7'S1 3) . 
[0033] U.l-.W.-t ') ^-^(c 4: h c . ^ • - l~ .J-— 
h 50) S X/l^ft 2 1 HJ: &^aHfi^* l lT^Ml^flfe 

IC«aaiaz. «,h26 (c a: o ••/ ra5 n "p 2 o (cibWf t« 

n-ca; n u a 2 oo^*^ii}fu -eitts-iwc^pfs 
s^.m$n. yx/w^otiac n i:»B.4"C#ac <-.■ 

40 t rmnftMi'il^y X/HnJip^jftiw/rjlSW^'i-iCE f 
/ttllilKft A X . AY. A ami*) -',iX& - 
[0 0 34] Ic?)iS^. ±.ief£)B--i-:- >v |- 2 6.-':)n..:!'il^i; 
2 7fcL i,l^:fc'Si2 7 a frWtiilfc&m *Z< Iniu > 

-> X v ">T , WjforS SrWilt t * J: -) l:^ -> X i •>«. 
(0^<?)Mc7).^:):fl--7.." ••/ 1- tit's. ISia/ZiSj*^. ?>'^ 

[003 5] L*»b. C:c04:o(c^oo.)t;)!ii2 7 
SO JM! -i X't'ffl 'Srf A»"ty »| v > II st v ;')--;'. t t 'I ^." <!i'l ',*.! I 


(6) 


ttlJM¥9 - 2 9 3 9 9 8 


1 0 


l-L^mm^no i~04*q*ajs;fu -wits** 

v -Lae& l ~& 5 isst i o fcsnscc i 0 iSES a 
X, AY. a*jMEI,<$*>«i*. file J: 9. &SU 

I 0 0 3 6 1 b Z. bX\ ±3i0>£ 'j frffljEfi A X . A 
Y. A0i>, JtK/X/l^>Cnfl<JtK*£48^o±fc 

X. S fl . £ <i . 2 7 a A> £> y X/l^4>C n £ T O 
BiS Z o W)m& 2 7 , 2 8 y X/UsHift 2 
1 «0ffliBEB8£iStfaf iBEffl^r-^*'. ' «£«0&EB8ffi 

[00 37] t&*>*?. Mitf. 4Ml«RoaW«.^0 

y. A^srStoiajssaaciiv^T. #jB2 7a*»&y 

X/UQCC niX'<T>MiZ o*WKB2 7 a;6»4>*3fcSI2 

(tMDIfiAX. AY. A^fcaUS* t *4ft4Jli:(C'flr 

[ 0 0 3 8 ] ±K3S§a8fcfc\-vcii, ljJ5?<0J!?. 

8t&2 7 . 3S3tSP2 8&OV XVl^iff 2 1 WffiHHfiifc: 

iSE&Mz om<wmm2 7 , %%M2 sris/xivw 
[0039] jut. iwaifflfcoo-cia 1 1 nam i 2 

'i-#. n .at-->'.\ 121 0cr>vn-^-A--l-tcS^'V^2ftBjJ 

[0040] m&mkfcmwT'tt. jt-r . ±sey x/i, 

4 0 #®*U a- -y h 2 0 fiOiHWffi 2 7 &t K £-;fc& 2 8 lc 
WJC-TSBfgKStiafcSrS £ o ty X/HSPW2 1 *H* 
v h$ii4tkt,CJ»Swigis«JffiC-fcv (x 
f"/7S 2 1 ) . 

[004 1] T'SHflWM 0<i, ^^tt&^-J-a;*^ 

y XjUK'tiN-**" 5 -SliiM 0 co*a — )— eofiMK 
[0042]?' = -SWI, 4 0 cr)I£§&U . y X/l-gtf « 2 
'bn BE ft , JiaS JL=. ■•/ h 2 6 <7)-£ftgf» 2 8 h <T> 

*J0JSaiit'WiE>i* { ffi'hi:'&:ittJ8 (1211 lt5U8f 
>1<1-«E ) Cf. 4 i $ mm 2 R ±t'<?)|?i^*i§S|5tVS 


S25) . *t/T, /XyW85ff2 lAWigHsftHtc; 

/R^&4Jtn (Hi i K:^*ifiirc'*-m%> i 
^ ^>S*a 2 SiT'cO^JS^tiVSi: y X)i-mM 0 
2' btf&ti'&tib {x-i'-rrs 2 7 v/S 3 
0) . -e^fic. ?'' J |.;./:a»l2 1 * { T^IR-iii? ii/c 
/jTrStfOyX/Hoiftr/l^S- (c-t v I- oil. Cv'.'i* (hi 

io iS^JS«ffijiEA^ait«ii& ( xt 7 ts 3 l -xf- v r 

S32) . 

[ 0 0 4 3 ] -r L f . ZiL 0>X z r T S2 2 - X J r • ■ 
XS 3 2X'®.&Zi\X%m2 8 J;-C^K^.5?«f*.i^.A 
t/y X/H£l!pift.(C^':A rC:-2.0; 2 8 I >').i!i(,r.'.u )JHm 

*»2 8at^yx/i-ffl«2 1 ofiM^ftW^T-.? 


[ 0 0 4 4 ] ,1 tf) J; -) fy-r y VS 3 3 "CC 1 
1&L<@1 2m^xmWl£Mmi-Z>. 121 1 1 
20 fcfcvrc K(ia8S?ftJ3St^Jt*«)C«2 8 J-.^'I"C^ . 
A. B. C, D«±-rfL<-ii.r = -M4 0c;).-2-u- i- 
-. E 1 -E 3<i'c^-?iL«*^ 2 8±-C'<0«Si^«^ 

[0 04 5] •j£3t«2 8.|-/C»'l''Wi KA'.^r i 

-gtf 0 u a 4 owas^o-^saasa-c^aiiSK; 1 »l> 
i-j;-5(cy5-M,4 owjviaicoja ( Miait-tiifflfija 

AB) A^2 7 a*»o^1$.S^I*I^.)tl«l > 1 ' <-<a 

30 c7)(l!>-jj^^Mt^:)|ili5^IG2//ffi4^^':.ft?£r^ 

HI l£^M?f?7Pt£olz. ■'/ 
5 — Sii.f?i4 0f)fl!!i7>|nilc7)i7i <|«jyT'MT(fi!k ? >j2CD) >v ; 
7Kif2 7 a//'iS l ?M$it; J |i|C)7tlf : P 2 ' *::?','? ,1: 
•5). 

[0040] b , .v\j*s i ' i ' H:A* rs-g&H. 

4 0(7)^3— f-A , B^yX/L-^-DC n l-:ii1-itfl*f 
etS&^SM P 2 ' J :. (c £ & V 5 -stp u n 4 0 OS- -i 
-r-C, l)oy X/m^C u tW^-*4UW(aP.i±, .1: 

se/^-sp.n^o^wwt^yx/L^rt^/M . 
40 2biz$r^ycttfr£>zttK-b&., \a->x . fr^-t 
-a, B&i/c. Df^(*isu%-i5 !•(- 
*ift^«-*^P 1 ' . P 2 ' <r>&tfc£z W> v * > 
#^». 3t«12 7a^(iS (tKI£> {.i±JC--&itri 

PI' , I' 2' 0r&&bti:hZ.bfrt->. ^-/AjjSI'l' . 
P 2 ' cOjfil&iSA* 'oT^iJS. 2 7a </) v I > tfX' 

* 7 

[0047] yX;l-SR2 1 ar/fjK/'.' 3 ' ^Jli 

0fc$^it k * (C . |5]l2H:M<1\t -) K . ST 5 -rir.,n.4 0 
f)3-r- C CI J: 0 l!l^*S§Sliy»ffM$ j t ^ c > - -2 
^ii r.^)r?— -)•— ( i l . , iv„ i , i n 'in l' 


1 1 

Vtsxn'WiAe3 - lzm^x-%i£>2>zkt> { X'Z 
h. ti£ ->t . *j82 7a*»fe^5-fiBJIi4 0*03—*— 

c r>x i &m 2 8±<cjas»s5Sr»jft-*-4*a p 

C0048) ZZX\ %gm<n&®Zi±X'iR*>e>tt.t:& 
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